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Catheter-Related Bacteremia due to
Streptomyces in a Patient Receiving
Holistic Infusions
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Streptomyces species are rare causes of invasive infection in humans. We
report the first documented case of a catheter-associated bacteremia due to
Streptomyces. The most likely source of infection was unlicensed, injectable
holistic preparations that the patient had received. We review reported
cases of invasive infections caused by Streptomyces and comment on the
potential infectious complications of parenteral holistic treatments.

Streptomyces species are aerobic actinomycetes best
known for their production of antimicrobial substances. They
infrequently cause human disease, most often manifesting
as a localized, chronic suppurative infection of the skin and
underlying soft tissue (1). Nonmycetomic infections caused
by Streptomyces species are very rare.

We report the first documented case of a catheter-associ-
ated bacteremia caused by Streptomyces. The most likely
source of infection was unlicensed, injectable holistic prepa-
rations that the patient had received. Identifying the use of
alternative medicines by patients may be essential in evalu-
ating cases or outbreaks of new or unusual organisms.

Case Report

A 49-year-old African-American woman had a 10-year
history of breast cancer, for which she had declined chemo-
therapy; she opted to receive holistic treatments only. Her
disease progressed; she underwent bilateral mastectomies
and bone metastases developed. Approximately 1 year before
admission, the patient had a subcutaneous central venous
catheter placed to receive intravenous infusions of holistic
preparations.

She reportedly received infusions of glutathion, germa-
nium, superoxide dismutase, interferon (100,000 1U), man-
ganese, selenium, zinc, magnesium chloride, calcium
gluconate, potassium chloride, and vitamin C (25 g), as well
as “NeyTumorin,” a holistic preparation (2).

Three weeks before admission, the patient complained
of feeling feverish after receiving an infusion at her pro-
vider's office. Her temperature was 38°C. Blood drawn
through the subcutaneous catheter was sent for culture and
was reported as growing “diphtheroids.” Eleven days later,
repeat blood cultures drawn through the catheter grew
gram-positive bacilli, which a laboratory could not identify
further. At that time the patient was referred to our hospital
for admission.
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The patient’s medications at the time of admission were
pamidronate, a multivitamin, and the holistic infusions. She
had no history of alcohol or illicit drug use. She denied HIV
risk factors but had never been tested for HIV. She had not
traveled recently and had no remarkable animal exposures.
She had previously worked as a nurse.

On examination, she appeared nontoxic; her blood pres-
sure was 143/83 mmHg, heart rate was 84 beats per minute,
respiratory rate was 16, and temperature was 37.3°C. Physi-
cal examination revealed a subcutaneous port in her right
anterior chest, which showed no signs of infection; well-
healed bilateral mastectomy scars; and a grade 11/VI systolic
heart murmur.

After blood had been drawn for cultures, the patient was
started empirically on vancomycin. Blood drawn peripher-
ally and through the subcutaneous catheter on hospital days
1, 2, and 3 grew gram-positive elongated bacilli in the aero-
bic culture bottles. Her central venous catheter was removed
on the fourth hospital day. Culture of the catheter tip was
negative. A transthoracic echocardiogram showed no valvu-
lar vegetations.

When examined directly from liquid media, the organ-
ism appeared as long, branching, beaded, gram-positive
bacilli. However, the organism grown on agar plates
appeared more fragmented, as single, gram-positive bacilli.
The isolate was catalase positive and modified acid-fast neg-
ative; aerial mycelia were present. There was no growth in
lysozyme. The organism also hydrolyzed casein, xanthine,
and tyrosine and yielded positive starch, gelatin, nitrate, and
esculin reactions. Our laboratory identified the organism as
a Streptomyces species. This isolate was sent to the Centers
for Disease Control and Prevention (CDC) for confirmation
of identification, and cell-wall analysis identified the pepti-
doglycan L-diaminopimelic acid, confirming that the isolate
was a member of the genus Streptomyces (3).

The antibiotic regimen used to treat the patient was
changed to intravenous ceftriaxone, 1 g every 24 hours, and
oral clarithromycin, 500 mg twice a day. Her fever resolved,
and she remained asymptomatic; repeat blood cultures were
negative. A percutaneous indwelling central catheter was
placed, and the patient was discharged to home with
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recommendations to complete a 1-month course of ceftriax-
one and a 6-month course of clarithromycin.

Three months after hospital discharge, the patient had
no evidence of residual infection, and repeat blood cultures
were negative. She was subsequently admitted to the pallia-
tive care unit for management of pain due to diffuse bone
metastases and eventually died.

Conclusions

The most common manifestation of Streptomyces infec-
tion, mycetoma, typically results from inoculation of the
microorganism through an injury caused by a thorn and usu-
ally involves the legs and feet (4). Invasive Streptomyces
infections are extremely rare. A Medline search from 1966 to
2000 identified only 10 cases of invasive Streptomyces infec-
tion, defined as infection other than mycetoma or superficial
skin infections (1,5); in none of the cases was infection
caused by catheter-associated sepsis. Previous cases
included four cases of pneumonia and one each of lymphad-
enitis, pericarditis, brain abscess, peritonitis, endocarditis,
and intraspinal mycetoma. Five of the patients had underly-
ing conditions identified: four were HIV infected, and one
had a prosthetic aortic valve. In only two of the nine cases
(one of pneumonia and one of endocarditis) was Streptomyces
cultured from the blood.

Treatment recommendations for Streptomyces infections
are generally based on in vitro data and analogies from data
on the treatment of Nocardia infections (1). McNeil et al.
performed in vitro tests of the susceptibility of aerobic acti-
nomyecetes species, including 28 isolates of S. griseus referred
to CDC from October 1985 to February 1988 (6). These data
suggest that the best antimicrobial options for visceral
Streptomyces infection include macrolides, minocycline, dox-
ycycline, ceftriaxone, and imipenem (6). Twenty-nine percent
of S. griseus species tested at CDC were resistant to trime-
thoprim/sulfamethoxazole, the drug of choice for treatment
of Nocardia infections (6).

A variety of antimicrobial regimens were used in the
previously reported cases, and in most the outcome was
good, with resolution of infection. However, the optimal
choice of antimicrobial agent and duration of therapy for
Streptomyces visceral infections remain to be determined.

Our patient had clearance of bacteremia after removal
of the indwelling central catheter and a course of ceftriaxone
and clarithromycin. While the catheter tip culture was nega-
tive and hence an alternate focus cannot be entirely
excluded, the patient's fever resolved and blood cultures
promptly cleared after catheter removal, supporting the
inference that the infection was catheter associated.

The previous reports of invasive Streptomyces disease do
not mention putative sources of the infections. For our
patient, who had no history of travel or unusual agricultural
exposures, a possible source of infection was the unlicensed,
injectable holistic preparations that she had received.
Attempts to obtain samples of the intravenous holistic prep-
arations for culture were unsuccessful, as were attempts to
assess whether other patients had received this preparation
and whether any other infectious complications had
occurred. Information on any measures used to ensure prod-
uct sterility was unavailable.

Three times a week, our patient was receiving infusions
of a preparation that included a compound called
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NeyTumorin, which reportedly consists of “a combination of
peptides and proteins of 15 different organs from fetal and
young pigs or cows” (2). The inventor of NeyTumorin claims
that “physiologic repair aids” from the cytoplasm of healthy
animal organs result in immunogenic and immunomodula-
tory effects that improve a patient’s biologic response to
malignancy (2). However, the specific components of NeyTu-
morin are not defined, the claimed mechanism of action has
not been proven, and there is no evidence of clinical efficacy.
Clinical studies are described as inconclusive “because of
false or insufficient documentation” (2).

The use of alternative and herbal medicines in the
United States has increased steadily over the past decade
(7,8). Patients frequently believe that if a substance is “natu-
ral,” it is safe; likewise, providers often assume that such
substances are unlikely to be harmful (9). However, recent
data have demonstrated that some holistic medicines may
result in a variety of undesirable effects. Acute rejection has
been reported in two heart transplant patients due to a met-
abolic interaction between cyclosporine and St. John’s wort
(Hypericum perforatum), which induces the 3A4 isoform of
the cytochrome P450 enzyme system (10). Through a similar
drug-to-drug interaction, St. John’s wort has been shown to
lower plasma levels of the protease inhibitor indinavir,
potentially placing patients at risk for antiretroviral resis-
tance and treatment failure (9).

Alternative remedies may also directly cause adverse
drug effects; interfere with laboratory assays; contain unrec-
ognized, potentially harmful contaminants; and, if nonster-
ile, transmit infections (9-11). Distribution of an unlicensed
injectable preparation, purported to contain adrenal cortex
extract contaminated with Mycobacterium abscessus, led to a
multistate outbreak of soft-tissue abscesses (11). Our case
may represent another instance of an infection transmitted
by the injectable use of a holistic preparation.

To create an environment that is conducive to open com-
munication and education, physicians should discuss alter-
native therapies nonjudgmentally with patients to identify
what substances patients may be using (7). Given the
increased use of alternative medicines, including those
administered parenterally, increased vigilance in monitoring
patients for potential infectious complications of such treat-
ments is needed. Clinicians should be aware of data address-
ing the safety and efficacy of alternative and herbal
preparations and of reliable data sources such as the
National Institutes of Health’s National Center for Comple-
mentary and Alternative Medicine (nccam.nih.gov) and the
Office of Dietary Supplements (odp.od.nih.gov/ods).

Dr. Carey is an infectious diseases attending physician at Beth
Israel Medical Center in New York, Her research interests include
the metabolic complications of HIV antiretroviral therapy.
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	Yeara
	Location (ref)
	N
	Population
	Trichomonas
	prevalence (%)
	Diagnostic method(s)
	New York (18)
	213
	Incarcerated
	47
	culture
	St. Louis (19)
	143
	HIV clinic
	11
	wet mount
	4 cities (20)
	1,285
	HIV infected and high risk
	11
	wet mount
	New York (23)
	1,404
	Inner city
	20
	not provided
	Baltimore (24)
	279
	STD clinic
	26
	culture
	New York (37)
	677
	HIV and community clinics
	22
	culture
	Southeastern city (21)
	650
	Adolescent health clinics
	3
	culture
	5 cities (27)
	13,816
	Antepartum women
	13
	culture
	New York (22)
	372
	Inner city
	27
	culture
	New York (25)
	1,401
	OB/GYN clinics
	20
	culture
	Baltimore (26)
	3,005
	Cancer screening
	25
	wet mount
	Denver (36)
	5,681b
	STD clinic
	11
	wet mount
	Birmingham (28)
	818
	STD clinic
	21
	wet mount
	San Francisco (29)
	171
	Adolescent clinic
	11
	wet mount/PAPc
	Baltimore (30)
	115
	Pregnant adolescents
	34
	culture
	Seattle (31)
	80
	Juvenile detention
	48
	wet mount
	Providence (32)
	500
	Student health center
	3
	culture
	Storrs (33)
	383
	GYN clinic
	19
	wet mount/PAP
	Oregon (34)
	338
	State school/adolescents
	35
	Gram stain
	Philadelphia (35)
	27,392
	Cancer screening
	16
	PAP
	City (ref)
	Overall Tricho- monas preva- lence (%)
	Tricho- monas prevalence in blacks
	Tricho- monas prevalence in non- blacks
	ORa
	47
	51
	35
	1.6
	11
	28
	9
	3.7
	13
	23
	6
	4.4
	16
	30
	11
	3.6
	27
	population 92% black
	20
	population 83% black
	26
	population 96% black
	20
	population 90% black
	25
	population 100% black
	21
	population 89% black
	3
	population 87% black
	City (ref)
	Trichomonas
	(%)
	Chlamydia
	(%)
	Gonorrhea (%)
	New York (18)
	51
	9
	5
	New York (22)
	27
	7
	2
	New York (23)
	20
	15
	no data
	Baltimore (24)
	26
	21
	14
	New York (37)
	22
	6
	1
	San Francisco (29)
	28
	25
	no data
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	Healthy Nova
	Scotians (%)
	N = 511
	Ambulatory
	pneumonia (%)
	N = 121
	CAP requiring
	hospitalization (%)
	N = 255
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	0.7
	0
	0
	0.39
	0.39
	1.6
	0.7
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	0
	4.3
	0.1
	0
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	0
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	0.97
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	Symptoms
	LOS
	WBC
	Antibiotics
	Comments
	Antibody
	titer
	Co-
	pathogens
	93
	M
	38.3
	nausea,
	myalgia,
	shortness
	of breath,
	nonproductive
	cough,
	chest pain
	8
	18.2
	erythromycin;
	cefuroxime
	admitted
	from a
	nursing
	home,
	sustained a
	non q wave
	myocardial
	infarction
	IgG
	1:400
	and
	1:400
	None
	87
	F
	39.0
	nonproductive
	cough,
	chills
	11
	8.7
	erythromycin;
	cefuroxime
	IgG 0
	and
	1:100
	None
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	M
	38.4
	abdominal
	pain, nonproductive
	cough,
	myalgia,
	chest pain
	17
	2.2
	erythromycin;
	ceftazidime,
	ribavirin
	bone marrow
	transplant;
	required
	intensive
	care unit
	treatment
	IgM 25
	and 0;
	IgG 200
	and
	1:400
	RSV
	63
	M
	36.8
	shortness
	of breath,
	chills
	10
	20.8
	erythromycin,
	cefuroxime
	IgM
	1:200
	and
	1:200
	Strepto-coccus
	pneumoniae
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	Adjusted odds ratio
	95% CI
	p value
	No. (%) patients exposed in single-risk variable analysis
	No. (%) controls exposed in single-risk variable analysis
	5.13
	1.44, 18.26
	0.009
	16 (4.7)
	6 (1.3)
	2.93
	1.22, 7.07
	0.02
	25 (7)
	17 (3.6)
	2.61
	1.24, 5.47
	0.01
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	23 (4.9)
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	0.06
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	351 (74.4)
	0.63
	0.43, 0.95
	0.03
	225 (62.5)
	345 (73.6)
	0.56
	0.38, 0.82
	0.003
	175 (48.9)
	278 (59.1)
	0.43
	0.26, 0.7
	0.0005
	61 (16.9)
	133 (28.5)
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	Recent infection
	Past infection
	Virus isolation
	90
	16.7 (15/90)
	24.4% (22/90)
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	Flocks investigated
	Animals tested
	NAa
	PMR (%)
	CI
	Median age (years)
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	IgG alone
	Virus isolation
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	37
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	0, 20.7
	1.5
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	6
	471
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	47.4
	33.3, 61.4
	3.5
	16.3% (23/141)
	24.8% (34/141)
	5
	286
	59
	20.6
	1.8, 39.4
	7.5
	2.6% (1/39)
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	0
	--
	--
	--
	--
	0% (0/5)
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	No.
	Abundanceb
	Virus isolation
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	4.9
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	2.0
	0
	1
	0.2
	0
	25
	4.6
	0
	68
	12.5
	0
	4
	0.7
	0
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	34.9
	0
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	38.6
	0
	546
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	0
	524
	0
	78
	0
	1,148
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	Sex, age (yrs)
	Origin
	Countries visited
	Day/ mo of initial visit
	Malaria species
	Parasite density
	Days until hospita l dxa
	Clinical signs & symptoms
	Treatment
	Outcome
	M, 24
	Na
	Pakistan
	1/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 20
	Na
	Na
	3/7
	Pf
	15%
	0
	Uncomplicated
	Mefloquine
	Resolved
	M, 26
	Na
	Na
	3/7
	Pf
	15%
	0
	Uncomplicated
	Mefloquine
	Resolved
	M, 20
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	5/7
	Pf
	<1%
	2
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 29
	Souther n China
	Pakistan, Myanmar, Thailand
	5/7
	Pf
	<1%
	1
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 23
	Na
	Vietnam, Cambodia, Kenya
	17/7
	Pf
	20%
	2
	Severe
	Quinine + Doxycycline
	Death
	M, 19
	Zhe Jiang
	Pakistan, Ivory Coast
	19/7
	Pf
	3%
	2
	Severe
	Quinine + antifolics; transfusion
	Resolved
	M, 33
	Na
	Pakistan
	20/7
	Pv
	Nd2
	0
	Nd3
	Chloroquine
	Resolved
	M, 23
	Na
	Na
	20/7
	Pf
	2.5%
	0
	Uncomplicated
	Mefloquine
	Resolved
	F, ?
	Na
	Pakistan
	21/7
	Pf
	20%
	3
	Severe
	Quinine + Doxycycline Exchange transfusion
	Resolved
	M, 26
	Na
	Na
	22/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine
	Self discharge d
	M, 28
	Na
	Tanzania
	22/7
	Pf
	11%
	4
	Severe
	Quinine + Clindamicin
	Resolved
	F, 28
	Na
	Na
	26/7
	Pf + Po
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	Severe
	Quinine + Doxycycline Primaquine
	Resolved
	M, 24
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
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	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 25
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	28/7
	Pf
	15%
	8
	Severe
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	Uncomplicated
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	Uncomplicated
	Quinine + Doxycycline
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	Sex, age (yrs)
	Origin
	Countries visited
	Day/ mo of initial visit
	Malaria species
	Parasite density
	Days until hospital dxa
	Clinical signs & symptoms
	Treatment
	Outcome
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	1%
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	2
	Severe
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	Uncomplicated
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	Cameroon
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	Pf
	<1%
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	Uncomplicated
	Mefloquine
	Resolved
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	Neonate
	No diarrhea
	Died
	TR
	None
	Diarrhea transiently bloody, afebrile
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	Died of renal failure after 2-3 weeks
	TR



	Rabies in Marmosets (Callithrix jacchus), Ceará, Brazil
	Silvana R. Favoretto,* Cecilia C. de Mattos,† Nelio B. Morais,‡ Francisco A. Alves Araújo,§ and C...
	*Instituto Pasteur São Paulo, São Paulo, Brazil; †Centers for Disease Control and Prevention, Atl...
	1. Pan American Health Organization/World Health Organization. La salud en las Américas, Vol II. ...
	2. Pan American Health Organization/World Health Organization. Vigilancia epidemiológica de la ra...
	3. Alvarez E, Ruiz A. La situación de la rabia en América Latina de 1990 a 1994. Boletín Oficina ...
	4. Morais NB. Wild rabies in Ceará and its implications for public health. Virus: reviews and res...
	5. Emmons LH, Feer F. Monkeys (primates). In: Neotropical rainforest mammals, a field guide. 2nd ...
	6. Mittermeier RA, Coimbra-Filho AF, van Roosmalen MGM. Callitrichids in Brazil and the Guianas: ...
	7. Sussman RW, Kinzey WG. The ecological role of the Callitrichidae: a review. Am J Phys Anthropo...
	8. de Mattos CC, de Mattos CA, Loza-Rubio E, Aguilar-Setién A, Orciari LA, Smith JS. Molecular ch...
	9. de Mattos CA, de Mattos CC, Smith JS, Miller ET, Papo S, Utrera A, et al. Genetic characteriza...
	10. Smith JS, Orciari LA, Yager PA, Seidel HD, Warner CK. Epidemiologic and historical relationsh...
	11. Loza-Rubio E, de Mattos CC, Aguilar-Setién A, de Mattos CA. Aislamiento y caracterización mol...
	12. Diaz AM, Papo S, Rodriguez A, Smith JS. Antigenic analysis of rabies virus isolates from Lati...
	13. Favi CM, Yung PV, Pavletic BC, Ramirez VE, de Mattos CA, de Mattos CC. Rol de los murciélagos...
	14. Smith JS. Rabies virus epitopic variation: use in ecologic studies. Adv Virus Res 1989;36:215...
	15. Conzelman KK, Cos JH, Schneider LG, Thiel HJ. Molecular cloning and complete sequence of the ...
	16. Smith JS. Rabies virus. In: Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken R, editors. M...
	17. Wisconsin Package Version 10.1. Madison, Wisconsin: Genetics Computer Group; 2000.
	18. Felsenstein J. PHYLIP Inference Package. Version 3.5c. Seattle: University of Washington; 1993.
	19. Page RAM. TREEVIEW: an application to display phylogenetic trees on personal computers. Compu...
	20. Smith JS. New aspects of rabies with emphasis on epidemiology, diagnosis, and prevention of t...
	21. Addy PAK. Epidemiology of rabies in Ghana. In: Kuwert E, Merieux C, Koprowski H, Bogel K, edi...
	22. Miot MR, Sikes RK, Silberman MS. Rabies in a chimpanzee. J Am Vet Med Assoc 1973;162:54.
	23. Fekadu M. Rabies in Ethiopia. Am J Epidemiol 1982;115:266- 73.
	24. Rupprecht CE, Smith JS, Fekadu M, Childs JE. The ascension of wildlife rabies: a cause for pu...
	25. WHO Expert Committee on Rabies. Seventh Report. Geneva: World Health Organization; 1983.
	26. Ferrari SF. Ecological differentiation in the Callitrichidae. In: Rylands AB, editor. Marmose...
	27. Stevenson MF, Rylands AB. The marmoset, genus Callithrix. In: Mittermeier RA, Rylands AB, Coi...
	28. Andrade MR, Nuñes de Oliveira A, Romijin PC, Kimura LS, Costa CC. Infección experimental en p...



	Aedes (Stegomyia) albopictus (Skuse), a Potential New Dengue Vector in Southern Cameroon
	Didier Fontenille*† and Jean Claude Toto*
	*Organisation de Coordination pour la Lutte contre les Endémies en Afrique Centrale (OCEAC), Yaou...
	1. Shroyer DA. Aedes albopictus and arboviruses: a concise review of the literature. J Am Mosq Co...
	2. Hawley WA. The biology of Aedes albopictus. J Am Mosq Control Assoc 1988;4:1-40.
	3. Rodhain F. Problèmes posés par l'expansion d'Aedes albopictus. Bulletin de la Société de Patho...
	4. Hawley WA, Reiter P, Coperland RS, Pumpuni CB, Craig GB Jr. Aedes albopictus in North America:...
	5. Dalla Pozza G, Majori G. First record of Aedes albopictus establishment in Italy. J Am Mosq Co...
	6. Schaffner F, Karch S. Première observation d’Aedes albopictus (Skuse, 1894) en France métropol...
	7. Cornel AJ, Hunt RH. Aedes albopictus in Africa? First records of live specimens in imported ti...
	8. Savage HM, Ezike VI, Nwankwo ACN, Spiegel R, Miller BR. First record of breeding populations o...
	9. Rickenbach A, Button JP. Enquête sur les vecteurs potentiels domestiques de fièvre jaune au Ca...
	10. Vicens R, Robert V, Pignon D, Zeller H, Digoutte JP. L’épidémie de fièvre jaune du Nord Camer...
	11. Edwards FW. Mosquitoes of the Ethiopian region. III. Culicine adults and pupae. London: Briti...
	12. Hopkins GHE. Mosquitoes of the Ethiopian region. I. Larval bionomics of mosquitoes and taxono...
	13. Jupp PG. Mosquitoes of Southern Africa. Hartebeespoort (South Africa): Ekogilde Publishers; 1...
	14. Chan KL, Chan YC, Ho BC. Aedes aegypti (L.) and Aedes albopictus (Skuse) in Singapore city. C...
	15. Hobbs JH, Hughes EA, Eichold BH II. Replacement of Aedes aegypti by Aedes albopictus in Mobil...
	16. Barrera R. Competition and resistance to starvation in larvae of container-inhabiting Aedes m...
	17. Gubler DJ. Dengue and dengue hemorrhagic fever. Clin Microbiol Rev 1998;11:480-96.



	Vancomycin-Intermediate Staphylococcus aureus in a Home Health-Care Patient
	Jeffrey C. Hageman,* David A. Pegues,† Carrie Jepson,‡ Rose Lee Bell,‡ Mary Guinan,§ Kevin W. War...
	*Centers for Disease Control and Prevention, Atlanta, Georgia, USA; †University of California Los...
	1. Rotun SS, McMath V, Schoonmaker DJ, Maupin PS, Tenover FC, Hill BC, et al. Staphylococcus aure...
	2. Centers for Disease Control and Prevention. Reduced susceptibility of Staphylococcus aureus to...
	3. Centers for Disease Control and Prevention. Staphylococcus aureus with reduced susceptibility ...
	4. Vannuffel P, Gigi J, Ezzedine H, Vanderman B, Delmee M, Wauters G, et al. Specific detection o...
	5. Centers for Disease Control and Prevention. Interim guidelines for prevention and control of s...
	6. Kloos WE, Bannerman TL. Staphylococcus and micrococcus. In: Murray PR, editor. Manual of clini...
	7. National Committee for Clinical Laboratory Standards. Methods for dilution antimicrobial susce...
	8. Tenover FC, Arbeit RD, Goering RV, Mickelsen PA, Murray BE, Persing DH, et al. Interpreting ch...
	9. Smith TL, Pearson ML, Wilcox KR, Cruz C, Lancaster MV, Robinson-Dunn B, et al. Emergence of va...
	10. Fridkin SK. Vancomycin-intermediate and -resistant Staphylococcus aureus: what the infectious...
	Number of positive / sites sampled of each type
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	1/3
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